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FIG.4 
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FIG.5 
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CAMERA SYSTEM, CAMERA BODY, AND 
INTERCHANGEABLE LENS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a Continuation of PCT International 
Application No. PCT/JP2012/082028 filed on Dec. 11, 2012, 
which claims priority under 35 U.S.C. S 119(a) to Japanese 
Patent Application No. 2011-289514 filed on Dec. 28, 2011. 
Each of the above application(s) is hereby expressly incorpo 
rated by reference, in its entirety, into the present application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a camera system, camera 

body, and interchangeable lens and, in particular, an inter 
changeable lens camera system with a camera body (camera 
body) and an interchangeable lens attachable to and detach 
able from the camera body, the camera body, and the inter 
changeable lens. 

2. Description of the Related Art 
Conventionally, interchangeable lens cameras where an 

interchangeable lens is attachable to and detachable from a 
camera body (hereinafter referred to as a body) have been 
known, and those where communications and the like are 
performed between the body and the interchangeable lens 
have also been known. In the cameras of these types, by 
engaging a lens mount on an interchangeable lens side with a 
body mount on a body side, the interchangeable lens is 
mechanically mounted on the body and also electrically con 
nected thereto and, with the interchangeable lens mounted on 
the body, a camera system operating similarly to an integrated 
camera is constructed. 

Also, in a known camera system where communications 
are performed between the body and the interchangeable lens, 
the interchangeable lens has stored therein information about 
its optical specifications and electrical specifications as lens 
information. In this camera system, the body obtains the lens 
information from the interchangeable lens mounted on the 
body, thereby appropriately performing optical adjustment 
regarding focus, Zoom, iris, and others, image processing, 
etc., conforming to the optical specifications and electrical 
specifications of the interchangeable lens. 

Furthermore, a camera system has been known where the 
body and the interchangeable lens are configured to each 
operate according to firmware incorporated therein and the 
version of the firmware is updated to add a new function, 
improve the operation, rectify a fault, etc. 

Japanese Patent Application Laid-Open No. 2010-204430 
discloses a camera system as described above. According to 
this, it is disclosed that, when the version offirmware of the 
camera body and the version offirmware of the interchange 
able lens mounted on the camera body are incompatible with 
each other, the version of the firmware of the body or the 
interchangeable lens is updated to a version compatible with 
that of the other firmware, thereby allowing an operation in 
combination of the body and the interchangeable lens. 

SUMMARY OF THE INVENTION 

Meanwhile, when the versions of the body and the inter 
changeable lens mounted on the body are incompatible with 
each other as in Japanese Patent Application Laid-Open No. 
2010-204430, if the firmware of the body or the interchange 
able lens is updated, it takes time to update, and also it is 
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2 
required to previously store firmware for that update in a 
memory readable by the body or the interchangeable lens. 

However, depending on the circumstances, it may not be 
desired to take time for updating the firmware. Also, for 
example, when a plurality of types of interchangeable lens are 
used for one body, if the firmware of the body is updated in 
order to ensure an operation in combination with a predeter 
mined interchangeable lens, compatibility with the version of 
the firmware of another interchangeable lens is lost, and it 
may be possible that circumstances occur Such that the firm 
ware of the other interchangeable lens have to be updated, 
which is burdensome for Some users. 

Furthermore, when the versions of current firmware of the 
body and the interchangeable lens are incompatible with each 
other and a combination of these does not allow any opera 
tion, an older version of the body or the interchangeable lens 
or older versions of both pieces of firmware are used, an 
operation regarding a function of a minimum function is 
possible even if an operation regarding a part of functions is 
restricted. Depending on the user, this can be sufficient with 
that. 

However, even under these circumstances, the operation in 
combination with these body and interchangeable lens is 
completely disabled unless the firmware of at least the body 
or the interchangeable lens is updated. Moreover, also if a 
version compatible with the current version of the firmware of 
the body or the interchangeable lens is not present, the opera 
tion in combination of these body and interchangeable lens is 
disadvantageously completely disabled. 
The present invention was made in view of these situations, 

and has an object of providing a camera system without 
updating firmware even if a current version of the firmware of 
a camera body and a current version of the firmware of an 
interchangeable lens mounted on the camera body, the cam 
era system capable of allowing an operation in combination 
of these camera body and the interchangeable lens even by 
restricting an operable function; the camera body; and the 
interchangeable lens. 
To achieve the object described above, a camera body 

according to the present invention configuring a camera sys 
tem which includes the camera body and an interchangeable 
lens attachably and detachably mounted on the camera body, 
the interchangeable lens having lens firmware storage means 
which has stored therein data of lens firmware of a predeter 
mined version for operating the interchangeable lens, with the 
predetermined version being taken as a present version, the 
lens firmware capable of Switching to specifications of either 
one of the present version and one or plurality of old versions 
older than the present version, the camera body including 
body firmware storage means included in the camera body, 
the body firmware storage means having stored therein data 
of body firmware of a predetermined version for operating the 
camera body, the body firmware capable of switching to 
specifications of either one of the present version and one or 
plurality of old versions older than the present version, com 
patibility information storage means which has stored therein 
compatibility information indicating presence or absence of 
compatibility between each of the present version and the old 
versions that are switchable of the body firmware stored in the 
body firmware storage means and each of the present version 
and the old version that are switchable of the lens firmware 
stored in the lens firmware storage means, compatible version 
selecting means which selects, based on the compatibility 
information stored in the compatibility information storage 
means, a version of the body firmware and a version of the 
lens firmware with mutual compatibility between the present 
version and the old versions that are switchable of the body 
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firmware stored in the body firmware storage means and the 
present version and the old versions that are switchable of the 
lens firmware stored in the lens firmware storage means, and 
version switching means which switches the body firmware 
for operating the camera body to specifications of the version 5 
of the body firmware selected by the compatible version 
selecting means and Switches the lens firmware for operating 
the interchangeable lens to specifications of the version of the 
lens firmware selected by the compatible version selecting 
means when the present version of the body firmware and the 
present version of the lens firmware do not have compatibil 
ity. 

According to the present invention, the camera body can 
Switch the present version, which is an original version, to 
specifications of an older version. Thus, even if the present 
versions of the camera body and the interchangeable lens doe 
not have compatibility, if an old version has compatibility, a 
minimum operation can be ensured by the specifications of 
the old version without updating the firmware, although the 
functions may have possibility of being restricted. 

Also, the present invention can take a mode including 
determining means which determines, based on the compat 
ibility information stored in the compatibility information 
storage means, whether a present version newer than the 
present version of the body firmware version stored in the 
body firmware storage means or the present version of the 
lens firmware version stored in the lens firmware storage 
means is present, and notifying means which makes a notifi 
cation for promoting update of the firmware when it is deter 
mined by the determining means that the present version 
newer than the present version of the body firmware version 
stored in the body firmware storage means or the present 
version of the lens firmware version stored in the lens firm 
ware storage means is present. 

According to this mode, if the firmware of the camera body 
or the interchangeable lens is updatable (if the version of the 
camera body or the interchangeable lens is upgradable), it is 
possible to promote update at user's convenience. 

Furthermore, a camera system according to the present 
invention includes a camera body, a interchangeable lens 
attachably and detachably mounted on the camera body, body 
firmware storage means included in the camera body, the 
body firmware storage means having Stored therein data of 
body firmware of a predetermined version for operating the 
camera body, with the predetermined version being taken as a 45 
present version, the body firmware capable of Switching to 
specifications of either one of the present version and one or 
plurality of old versions older than the present version, the 
body firmware storage means included in the camera body, 
lens firmware storage means which has stored therein data of 50 
lens firmware of a predetermined version for operating the 
interchangeable lens, with the predetermined version being 
taken as a present version, the lens firmware capable of 
Switching to specifications of either one of the present version 
and one or plurality of old versions older than the present 55 
version, the lens firmware storage means included in the 
interchangeable lens, compatibility information storage 
means which has stored therein compatibility information 
indicating presence or absence of compatibility between each 
of the present version and the old versions that are switchable 60 
of the body firmware stored in the body firmware storage 
means and each of the present version and the old version that 
are switchable of the lens firmware stored in the lens firmware 
storage means, compatible version selecting means which 
selects, based on the compatibility information stored in the 65 
compatibility information storage means, a version of the 
body firmware and a version of the lens firmware with mutual 
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compatibility between the present version and the old ver 
sions that are switchable of the body firmware stored in the 
body firmware storage means and the present version and the 
old versions that are switchable of the lens firmware stored in 
the lens firmware storage means, and version Switching 
means which switches the body firmware for operating the 
camera body to specifications of the version of the body 
firmware selected by the compatible version selecting means 
and Switches the lens firmware for operating the interchange 
able lens to specifications of the version of the lens firmware 
selected by the compatible version selecting means when the 
present version of the body firmware and the present version 
of the lens firmware do not have compatibility. 

According to the present invention, the firmware of the 
camera body and the interchangeable lens can be switched 
from the present version, which is an original version, to 
specifications of an older version. Thus, even if the present 
versions of the camera body and the interchangeable lens doe 
not have compatibility, if an old version has compatibility, a 
minimum operation can be ensured by the specifications of 
the old version without updating the firmware, although the 
functions may have possibility of being restricted. 

Still further, the present invention can take a mode includ 
ing determining means which determines, based on the com 
patibility information stored in the compatibility information 
storage means, whether a present version newer than the 
present version of the body firmware version stored in the 
body firmware storage means or the present version of the 
lens firmware version stored in the lens firmware storage 
means is present, and notifying means which makes a notifi 
cation for promoting update of the firmware when it is deter 
mined by the determining means that the present version 
newer than the present version of the body firmware version 
stored in the body firmware storage means or the present 
version of the lens firmware version stored in the lens firm 
ware storage means is present. 

According to this mode, if the firmware of the camera body 
or the interchangeable lens is updatable (if the version of the 
camera body or the interchangeable lens is upgradable), it is 
possible to promote update at user's convenience. 

Still further, in the present invention, the compatibility 
information storage means includes compatibility informa 
tion storage means included in the camera body and the 
compatibility information storage means included in the 
interchangeable lens, the compatibility information storage 
means included in the camera body has stored therein, corre 
spondingly to each of present versions published as lens 
firmware for operating the interchangeable lens, compatibil 
ity information indicating presence or absence of compatibil 
ity between each of the present versions and the old versions 
that are switchable of the lens firmware of each of the present 
versions and each of the present versions and the old versions 
that are switchable of the body firmware stored in the body 
firmware storage means, and the compatibility information 
storage means included in the interchangeable lens has stored 
therein, correspondingly to each of present versions pub 
lished as camera body firmware for operating the camera 
body, compatibility information indicating presence or 
absence of compatibility between each of the present versions 
and the old versions that are switchable of the body firmware 
of each of the present versions and each of the present ver 
sions and the old versions that are switchable of the lens 
firmware storage means, the compatible version selecting 
means includes mount System version obtaining means which 
obtains information about a body mount system version rep 
resenting specifications on the camera body side of a mount 
system for mounting the interchangeable lens on the camera 
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body and a lens mount System version representing specifi 
cations on the interchangeable lens side thereof, lens firm 
ware version obtaining means which obtains information 
about the present version of the lens firmware stored in the 
lens firmware storage means, and body firmware version 
obtaining means which obtains information about the present 
version of the body firmware stored in the body firmware 
storage means, between the body mount System version and 
the lens mount System version obtained by the mount system 
version obtaining means, when the body mount System ver 
sion is newer, the compatibility information corresponding to 
the present version of the lens firmware obtained by the lens 
firmware version obtaining means is obtained from the com 
patibility information storage means included in the camera 
body and, based on the obtained compatibility information, a 
version of the body firmware and a version of the lens firm 
ware having the mutual compatibility are selected, and 
between the body mount system version and the lens mount 
system version obtained by the mount System version obtain 
ing means, when the lens mount System version is newer, the 
compatibility information corresponding to the present ver 
sion of the body firmware obtained by the body firmware 
version obtaining means is obtained from the compatibility 
information storage means included in the interchangeable 
lens and, based on the obtained compatibility information, a 
version of the body firmware and a version of the lens firm 
ware having the mutual compatibility are selected. 

According to this mode, each of the camera body and the 
interchangeable lens has compatibility information of the 
firmware version. Here, between the camera body and the 
interchangeable lens, only the one with a newer mount System 
version may have compatibility information corresponding to 
its own model. Therefore, a firmware version with compat 
ibility is selected based on the compatibility information on a 
mode side with the newer mount system version. 

In the present invention, the compatible version selecting 
means includes compatible version selecting means included 
in the camera body and the compatible version selecting 
means included in the interchangeable lens, the compatible 
version selecting means included in the camera body has the 
lens firmware version obtaining means which obtains the 
present version of the lens firmware from the body informa 
tion transmitted from the interchangeable lens to the camera 
body, the compatible version selecting means included in the 
interchangeable lens has the lens firmware version obtaining 
means which obtains the present version of the body firmware 
from camera information transmitted from the camera body 
to the interchangeable lens, between the body mount system 
version and the lens mount system version obtained by the 
mount System version obtaining means, when the body mount 
system version is newer, the version of the body firmware and 
the version of the lens firmware having the mutual compat 
ibility are selected by the compatible version selecting means 
included in the camera body, and between the body mount 
system version and the lens mount System version obtained 
by the mount System version obtaining means, when the lens 
mount system version is newer, the version of the body firm 
ware and the version of the lens firmware having the mutual 
compatibility are selected by the compatible version selecting 
means included in the interchangeable lens. 

According to this mode, the compatible version selecting 
means which selects a version offirmware with compatibility 
is included in each of the camera body and the interchange 
able lens. And, when the mount System version of the camera 
body is newer than that of the interchangeable lens, the com 
patibility information stored in the camera body is used, and 
therefore a version with compatibility is selected by the com 
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6 
patible version electing means of the camera body. When the 
mount system version of the interchangeable lens is newer, 
the compatibility information stored in the interchangeable 
lens is used, and therefore a version with compatibility is 
selected by the compatible version electing means of the 
interchangeable lens. Therefore, it is not required to exchange 
the compatibility information for use in version selection 
between the camera body and the interchangeable lens. 
The present invention can take a mode including determin 

ing means which determines, when the body mount System 
version is newer between the body mount system version and 
the lens mount System version obtained by the mount system 
version obtaining means, whether a present version newer 
than the present version of the lens firmware obtained by the 
lens firmware version obtaining means is present, based on 
the compatibility information stored in the compatibility 
information storage means included in the camera body, and 
determines, when the lens mount system version is newer 
between the body mount system version and the lens mount 
system version obtained by the mount System version obtain 
ing means, whether a present version newer than the present 
version of the body firmware obtained by the body firmware 
version obtaining means is present, based on the compatibil 
ity information stored in the compatibility information stor 
age means included in the interchangeable lens, and notifying 
means which makes a notification for promoting update of the 
lens firmware when it is determined by the determining 
means that the present version newer than the lens firmware 
stored in the lens firmware storage means is present, and 
makes a notification for promoting update of the body firm 
ware when it is determined by the determining means that the 
present version newer than the body firmware stored in the 
body firmware storage means is present. 

According to this mode, if the firmware of the camera body 
or the interchangeable lens is updatable (if the version of the 
camera body or the interchangeable lens is upgradable), it is 
possible to promote update at user's convenience. 

In the present invention, the compatibility information 
storage means included in the camera body has stored therein 
the compatibility information corresponding to each model of 
an existing interchangeable lens, the compatibility informa 
tion storage means included in the interchangeable lens has 
stored therein the compatibility information corresponding to 
each model of an existing camera body, the compatible ver 
sion selecting means includes body model information 
obtaining means which obtains information about the model 
of the camera body configuring the camera system, and lens 
model information obtaining means which obtains informa 
tion about the model of the interchangeable lens configuring 
the camera system, between the body mount system version 
and the lens mount system version obtained by the mount 
system version obtaining means, when the body mount sys 
tem version is newer, compatibility information correspond 
ing to the model of the interchangeable lens obtained by the 
lens model information obtaining means is referred to from 
among the compatibility information stored in the compat 
ibility information storage means included in the camera 
body, and between the body mount system version and the 
lens mount System version obtained by the mount System 
version obtaining means, when the lens mount System version 
is newer, compatibility information corresponding to the 
model of the camera body obtained by the body model infor 
mation obtaining means is referred to from among the com 
patibility information stored in the compatibility information 
storage means included in the interchangeable lens. 
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According to this mode, an example of a specific mode is 
depicted, which allows a plurality of models to be supported 
regarding the camera body and the interchangeable lens. 
The present invention can take a mode Such that, when a 

plurality of sets of the version of the body firmware and the 
version of the lens firmware with mutual compatibility are 
present, the compatible version selecting means selects ver 
sions of a set in which at least one of the version of the body 
firmware and the version of the lens firmware is a latest 
version, from out of the sets of these versions. 

According to this mode, whena plurality of sets of versions 
with compatibility are present, operation is performed with a 
version as new as possible. 

According to the present invention, even if the current 
version of the firmware of the camera body and the current 
version of the firmware of the interchangeable lens mounted 
on the camera body do not have compatibility, an operation in 
combination of the camera body and the interchangeable lens 
can be performed without updating the firmware even though 
restricting an operable function. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an external view of a camera system according to 
an embodiment of the present invention. 

FIG. 2 is a block diagram of the structure of main parts of 
the camera system. 

FIG. 3 is a flowchart of an entire compatibility check pro 
cess in a camera CPU. 

FIG. 4 is a table exemplarily depicting types of lens infor 
mation, variable names to which data is set, and variable 
names of addresses where data is stored. 

FIG. 5 is a table exemplarily depicting types of body infor 
mation, variable names to which data is set, and variable 
names of addresses where data is stored. 

FIG. 6 is a flowchart of a specific procedure of process of 
the camera CPU at step S12 of FIG. 3. 

FIG. 7 is a flowchart of a specific procedure of process of 
the camera CPU at step S18 of FIG. 3. 

FIG. 8 is a conceptual diagram of compatibility informa 
tion. 

FIG. 9 is a flowchart of a specific procedure of process of 
the camera CPU at step S20 of FIG. 3. 

FIG. 10 is a flowchart of a specific procedure of process of 
the camera CPU at step S24 of FIG. 3. 

FIG. 11 is a flowchart of a specific procedure to be per 
formed by an interchangeable lens (lens CPU) between step 
S80 and step S84 of FIG. 10. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Embodiments for implementing the camera system, cam 
era body, and interchangeable lens according to the present 
invention are described in detail below according to the 
attached drawings. 

<Structure of Camera Systemd 
FIG. 1 is a perspective view of the outer appearance of a 

camera system (imaging device) 100 according to an embodi 
ment of the present invention. The camera system 100 is 
configured of a camera body (imaging device body) 200 and 
an interchangeable lens (lens device) 300 to be interchange 
ably mounted on the camera body 200. With a body mount 
246 included in the camera body 200 and a lens mount 346 on 
an interchangeable lens 300 side corresponding to the body 
mount 246 coupled together, the camera body 200 and the 
interchangeable lens 300 are interchangeably mounted. Also, 
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8 
in addition to the body mount 246, a flash 240 is provided on 
the front surface of the camera body 200. On the upper sur 
face, a release button 220-1 and a dial for photographing 
mode setting 220-2 are provided. 

FIG. 2 is a block diagram of the structure of main parts of 
the camera system 100. The operation of the camera system 
100 is controlled in a centralized manner by a camera CPU 
214 of the camera body 200 and a lens CPU 340 of the 
interchangeable lens 300. Programs (including programs for 
driving a Zoom lens ZL, a focus lens FL, and an iris I) and data 
required for the operation of the camera CPU 214 are stored 
in a flash ROM 226 and a ROM (EEPROM) 228 (correspond 
ing to body firmware storage means and compatibility infor 
mation storage means) of the camera body 200 as data of 
firmware causing the camera body 200 to operate. Programs 
(including programs for driving the Zoom lens ZL, the focus 
lens FL, and the iris I) and data required for the operation of 
the lens CPU 340 are stored in a ROM 344 (corresponding to 
lens firmware storage means and compatibility information 
storage means) of the lens CPU 340 as data of firmware 
causing the interchangeable lens 300 to operate. 
The camera body 200 is provided with an operating part 

220 including, in addition to the release button 220-1 and the 
dial 220-2, a replay button, a MENU/OK key, a cross key, a 
BACK key, etc. By operating a button or key included in the 
operating part 220, a user can make instructions for selecting 
a photographing/replay mode; starting photographing; 
Selecting, replaying, or deleting an image; and making a 
Zooming instruction, etc. A signal from the operating part 220 
is inputted to the camera CPU 214, and the camera CPU 214 
controls each circuit of the camera body 200 based on the 
input signal and, as will be described further below, also 
transmits and receives signals to and from the interchange 
able lens 300 via the body mount 246 and a mount commu 
nicating part 250. 
The body mount 246 is provided with terminals, and the 

lens mount 346 is provided with terminals. When the inter 
changeable lens 300 is mounted on the camera body 200, 
corresponding terminals make contact with each other to 
allow communications. 
The above-described terminals include, for example, a 

ground terminal, a synchronizing signal terminal, a serial 
communication terminal, a control status communication ter 
minal, and a power Supply terminal from a battery 242 of the 
camera body 200 to each part of the interchangeable lens 300. 

In a photographing mode, an image of Subject light is 
formed on a light-receiving Surface of animage pickup device 
202 of the camera body 200 via the Zoom lens ZL, the focus 
lens FL, and the iris I of the interchangeable lens 300. While 
the image pickup device 202 is of a CMOS type in the present 
embodiment, the type is not restricted to the CMOS type, and 
may be a CCD type. The Zoom lens ZL, the focus lens FL, and 
the iris I are driven by a Zoom lens control part 310, a focus 
lens control part 320, and an iris control part 330, respec 
tively, that are controlled by the lens CPU 340, thereby per 
forming focus control, Zoom control, and iris control. 

Following an instruction from the lens CPU 340, the Zoom 
lens control part 310 moves the Zoom lens ZL in an optical 
axis direction to make a photographing magnification vari 
able. Also, following an instruction from the lens CPU 340, 
the focus lens control part 320 causes the focus lens FL to 
make a proceeding/receding motion in the optical axis direc 
tion to focus the subject. Following an instruction from the 
lens CPU 340, the iris control part 330 changes an iris value 
of the iris I. 
When the release button 220-1 is pressed down in a first 

stage (pressed halfway down), the camera CPU 214 starts AF 
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and AE operations. Accordingly, image data outputted from 
an A/D converter 21 is captured into an AE/AWB detecting 
part 224. The camera CPU 214 calculates brightness (a pho 
tographing EV value) of the Subject from an integrated value 
of G signals inputted to the AE/AWB detecting part 224 and, 
based on the result, controls an iris value of the iris I, electric 
charge accumulation time (corresponding to a shutter speed) 
at the image pickup device 202, light-emitting time of the 
flash 240, etc. 
An AF detecting part 222 is a portion which performs a 

contrast AF process or a phase-difference AF process. To 
perform a contrast AF process, the focus lens FL in a lens 
barrel is controlled so that an AF evaluation value indicating 
a focused State calculated by integrating high-frequency com 
ponents of image data in a predetermined focus region is 
maximum. Also, to perform a phase-difference AF process, 
the focus lens FL in the interchangeable lens 300 is controlled 
so that a defocus amount find from a phase difference of 
image data of main pixels and Sub-pixels in a predetermined 
focus region of the image data is 0. 
When the AE operation and the AF operation end and the 

release button 220-1 pressed down in a second stage (pressed 
all the way down), the flash 240 emits light for a predeter 
mined time under the control via the flash control part 238. 
Also, based on a read signal applied from an image-pickup 
device control part 201, signal charges accumulated in the 
image pickup device 202 is read as a Voltage signal according 
to the signal charges, and is applied to an analog signal pro 
cessing part 203. The analog signal processing part 203 
samples and holds R, G, and B signals of respective pixels by 
a correlated double sampling process on the Voltage signal 
outputted from the image pickup device 202, amplifies the 
resultant signal, and then applies the amplified signal to an 
A/D converter 204. The A/D converter 204 converts the 
sequentially-inputted analog R,G, and B signals to digital R. 
G, and B signals for output to an image input controller 205. 

Image data outputted from the image input controller 205 
is inputted to a digital signal processing part 206, where a 
predetermined signal process is performed Such as an offset 
process, again control process including white balance cor 
rection and sensitivity correction, a gamma correction pro 
cess, and a YC process and, via write/read in and from a 
VRAM 230, the resultant signal is encoded by a display 
control part 210 for output to a monitor 212. With this, a 
Subject image is displayed on the monitor 212. 

Also, image data outputted from the A/D converter 204 in 
response to the full press of the release button 220-1 is input 
ted from the image input controller 205 to an SDRAM 
(memory) 232 and temporarily stored therein. After tempo 
rary storage into the SDRAM 232, via a predetermined signal 
process such as the gain control process, the gamma correc 
tion process, and theYC process and a compressing process to 
a JPEG (joint photographic experts group) format by a com 
pression/decompression processing part 208, an image file is 
generated. That image file is read by a media control part 234 
and recorded on a memory card 236. The image recorded on 
the memory card 236 can be replayed and displayed on the 
monitor 212 by operating the replay button of the operating 
part 220. 
<Camera Body-Interchangeable Lens Communications 
Communications between the camera body 200 and the 

interchangeable lens 300 are described. The camera body 200 
and the interchangeable lens 300 communicate with each 
other via the body mount 246 and the mount communicating 
part 250 of the camera body 200, the lens mount 346 and the 
mount communicating part 350 of the interchangeable lens 
300, and terminals provided to the body mount 246 and the 
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10 
lens mount 346, thereby transmitting and receiving driving 
instructions. Driving instructions includes a control target 
(Zoom lens ZL/focus lens FL/iris I), driving mode, numerical 
values (such as target positions of the Zoom lens ZL and the 
focus lens FL and an iris value of the iris I), and an excited 
state after completion of driving. In addition to the above, 
communications are made between the camera body 200 and 
the interchangeable lens 300 for transmission of various con 
trol statuses (such as lens driving start/completion notifica 
tions) via a terminal for control status communications. 

Also, as will be described in detail, when the camera body 
200 is powered up and the body mount 246 of the camera 
body 200 and the lens mount 346 of the interchangeable lens 
300 are coupled together (when the interchangeable lens 300 
is mounted on the camera body 200), lens information is 
obtained via communication from the camera CPU 214 and 
the lens CPU 340 to perform a check process regarding com 
patibility between the camera body 200 and the interchange 
able lens 300 (compatibility check process). 

<Compatibility Check Process> 
In the following, description is made regarding a compat 

ibility check process, mainly according to a flowchart of a 
process procedure of the camera CPU 214. 

FIG. 3 is a flowchart of an entire compatibility check pro 
cess in the camera CPU 214. 
When powered up with the interchangeable lens 300 

mounted on the camera body 200 or when the interchange 
able lens 300 is mounted on the camera body 200 as the 
camera CPU 214 is being powered up, the camera CPU 214 
starts a compatibility check process from step S10 described 
below. 

At step S10, the camera CPU 214 acting as lens type 
information obtaining means, mount System version obtain 
ing means, and lens firmware version obtaining means trans 
mits a lens information obtainment command to the lens CPU 
340 and obtains from the lens CPU 340 various information 
about the interchangeable lens 300 as lens information, such 
as the product name (model) and optical and electrical speci 
fications of the interchangeable lens 300, stored in the ROM 
(the ROM 344 of FIG. 2) in the interchangeable lens 300. 
Then, to various variables regarding the lens information 
prepared in advance in a program of the camera CPU 214. 
data (values) based on the lens information obtained from the 
lens CPU 340 are set (substituted). Also, similarly, the camera 
CPU 214 also acting as body mode information obtaining 
means and body firmware version obtaining means reads, as 
body information, the information about the body 200 such as 
the product name (model) and optical and electrical specifi 
cations of the body 200, stored in the ROM (the flash ROM 
226 or the ROM 228 of FIG. 2) in the camera body 200 
(hereinafter referred to as the body 200), and sets (substitutes) 
data (values) based on the body information to various vari 
ables regarding the body information prepared in advance in 
a program of the camera CPU 214. After this process, the 
process proceeds to step S12. 

In FIG. 4, types of information stored in the ROM in the 
interchangeable lens 300 as lens information are exemplarily 
depicted in an “item field, names of variables (variable 
names) to which the values of information are respectively set 
are exemplarily depicted in a “variable' field, and names of 
variables indicating addresses in the ROM where the values 
of information are respectively stored are exemplarily 
depicted in a “referent address' field. 

Also, in FIG. 5, types of information stored in the ROM in 
the body 200 as body information are exemplarily depicted in 
an “item field, names of variables to which the values of 
information are respectively set are exemplarily depicted in a 
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“variable' field, and variable names indicating addresses in 
the ROM where the values of information are respectively 
stored are exemplarily depicted in a “referent address' field. 

While the variable names of each of the body information 
and the lens information depicted in FIG. 4 and FIG. 5 are 
assumed to be used commonly by the camera CPU 214 in the 
body 200 and the lens CPU 340 of the interchangeable lens 
300, a different variable name may be used in a program to be 
executed by each of the camera CPU 214 and the lens CPU 
340. 

In FIG. 4 and FIG. 5, depicted as types of the lens infor 
mation and types of the body information are a product name, 
firmware major version, firmware minor version, mount sys 
tem major version, and mount system minor version. 

The product name is information specifying the types 
(models) of the body 200 and the interchangeable lens 300 
and, for example, a different number is assigned to each 
model as product name data. The data of the product names of 
the body 200 and the interchangeable lens 300 are set to 
variables Body Name and Lens Name, respectively. 
One set of these firmware major version and the firmware 

minor version represents one version of the firmware. For 
example, when the specifications of the mount System are 
changed on a massive scale, the value indicating the firmware 
major version is increased. When the specifications are 
changed only on a small scale, the value indicating the firm 
ware minor version (firmware version) is increased. Data of 
the firmware major version and the firmware minor version of 
the body 200 are set to variables Body FMMajorVer and 
Body FMMinorVer, respectively, and data of the firmware 
major version and the firmware minor version of the inter 
changeable lens 300 are set to variables Lens FMMajorVer 
and Lens FMMinorVer, respectively. 
One set of these mount system major version and mount 

system minor version represents one version of the mount 
system (mount System version). The mount System version 
represents a specification of the mount System for the body 
200 to recognize the interchangeable lens 300 and make it 
usable, representing a general version in which a new numeri 
cal value is added when a specification regarding any com 
ponent among components such as, in addition to firmware, a 
communication protocol between the body 200 and the inter 
changeable lens 300, various data (Such as characteristic data 
for use in control and image processing), programs, data, 
hardware, etc., required in a mount System such as various 
circuits. 
When the mount system version of the body 200 and the 

mount system version of the interchangeable lens 300 are 
consistent with each other, this means that the interchange 
able lens 300 is ensured as a formally compatible lens having 
compatibility with the body 200. 
As with the firmware version, in this mount system version, 

for example, when the specifications of the mount system are 
changed on a massive scale, the value indicating the mount 
system major version is increased. When the specifications 
are changed only on a small scale, the value indicating the 
mount System minor version is increased. Data of the mount 
system major version and the mount system minor version of 
the body 200 are set to variables Body MountMajorVer and 
Body MountMinorVer, respectively, and data of the mount 
system major version and the mount system minor version of 
the interchangeable lens 300 are setto variables Lens Mount 
MajorVer and Lens MountMinorVer, respectively. 

Note that the firmware version and the mount system ver 
sion can be represented by, for example, taking the value of 
each of the major version and the minor version as an integer 
value and taking the value of the major version as a value of 
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an integer portion as it is and the value of the minor version as 
a value of a decimal part of a predetermined number of digits. 
When represented as such, a newer version (upper version) 
has a larger value. Also, the representation of the firmware 
version and the mount version is not restricted to that accord 
ing to the present embodiment, and may be any as long as it is 
possible to recognize whether the version is old or new. 
At step S12, it is determined whether the mount system 

versions of the body 200 and the interchangeable lens 300 are 
inconsistent with each other 
A determination as to whether the mount System versions 

of the body 200 and the interchangeable lens 300 are incon 
sistent with each other is made as a flowchart depicted in FIG. 
6. 
At step S40 in the flowchart of FIG. 6, it is determined 

whether the mount system version of the body 200 and the 
mount system version of the interchangeable lens 300 are 
inconsistent with each other. Specifically, a determination 
condition is set such that value of the variable Body Mount 
MajorVer of the mount system major version of the body 200 
and the value of the variable Lens MountMajorVer of the 
mount system major version of the interchangeable lens 300 
a inconsistent with each other 
(Body MountMajorVerz Lens MountMajorVer) or the value 
of the variable Body MountMinorVer of the mount system 
minor version of the body 200 and the value of the variable 
Lens MountMinorVer of the mount system minor version of 
the interchangeable lens 300 are inconsistent with each other 
(Body MountMinorVerz Lens MountMinorVer), and it is 
determined whether this determination condition is satisfied. 
When the above-described determination condition is sat 

isfied, the process proceeds to step S42, determining that the 
mount System versions are inconsistent with each other. Then, 
the process proceeds to step S16 of FIG. 3. 
When the above-described determination condition is not 

satisfied, the process proceeds to step S44, determining that 
the mount System versions are consistent with each other. 
Then, the process proceeds to step S14 of FIG. 3. 

Note that, in place of the above-described determination 
condition, a determination condition may be set such that the 
mount system major versions of the body 200 and the inter 
changeable lens 300 are consistent with each other and their 
mount System minor versions are consistent with each other, 
and it may be determined that the mount system versions are 
consistent with each other when the determination condition 
is satisfied and it may be determined that the mount System 
versions are inconsistent with each other when the determi 
nation condition is not satisfied. 
At step S14, it is determined that the interchangeable lens 

300 mounted on the body 200 is a formally compatible lens 
having compatibility as an interchangeable lens normally 
operating with respect to the body 200. Then, the process of 
the flowchart of compatibility check ends without performing 
any procedures for ensuring a normal operation. 
At step S16, it is determined that the interchangeable lens 

300 mounted on the body 200 is an incompatible lens with a 
possibility of not normally operating with respect to the body 
200, and then the process proceeds to step S18. 
At step S18, it is determined whether the mount system 

version of the body 200 is a version newer than the mount 
system version of the interchangeable lens 300. This deter 
mination is made as in a flowchart of FIG. 7. 
At step S50 in the flowchart of FIG. 7, a determination 

condition is set such that the value of the variable 
Body MountMajorVer of the mount system major version of 
the body 200 is larger than the value of the variable 
Lens MountMajorVer of the mount system major version of 
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the interchangeable lens 3OO 
(Body MountMajorVerd-Lens MountMajorVer) or, when 
Body MountMajorVer–Lens MountMajorVer, the value of 
the variable Body MountMinorVer of the mount system 
minor version of the body 200 is larger than the value of the 
variable Lens MountMinorVer of the mount system minor 
version of the interchangeable lens 3OO 
(Body MountMinorVerd-Lens MountMinorVer), and it is 
determined whether this determination condition is satisfied. 
When the above-described determination condition is sat 

isfied, the process proceeds to step S52, determining that the 
mount system version of the body 200 is a newer version than 
the mount system version of the interchangeable lens 300. 
Then, the process proceeds to step S20 of FIG. 3. 
When the above-described determination condition is not 

satisfied, the process proceeds to step S54, determining that 
the mount system version of the interchangeable lens 300 is a 
newer version than the mount system version of the body 200. 
Then, the process proceeds to step S24 of FIG. 3. 

At step S20 of FIG.3, it is determined whether the version 
of the firmware of the interchangeable lens 300 can be 
upgradable. 

Here, in the ROM of the body 200, compatibility informa 
tion is stored for each model of the interchangeable lens 
(compatible lens) effectively corresponding to the body 200. 
A compatible lens effectively corresponding to the body 200 
is an interchangeable lens capable of ensuring at least a mini 
mum required operation by operating the body 200 and the 
compatible lens onfirmware of any one offirmware versions. 
By contrast, an incompatible lens is an interchangeable lens 
incapable of ensuring at least a minimum required operation 
eventhough firmware of any one offirmware versions is used. 

At this step S20, since the mount system version of the 
body 200 is newer than the mount system version of the 
interchangeable lens 300, if the interchangeable lens 300 is a 
compatible lens, the compatibility information correspond 
ing to the model of the interchangeable lens 300 is also stored 
in the ROM of the body 200. 
On the other hand, the compatibility information is now 

described. In the firmware of the present embodiment causing 
the body 200 and a compatible lens to operate, with a firm 
ware version registered in the ROM as body information and 
lens information being taken as a present version, the present 
version can be switched to one or plurality of old versions 
older than the present version. 

And, the compatibility information is information indicat 
ing the presence or absence of compatibility between each of 
versions (the present version and the old version) to which the 
firmware of the firmware version (the present version) of the 
body 200 is switchable and each of versions (the present 
version and the old version) to which the firmware of the 
firmware version (the present version) of a compatible lens is 
switchable. This compatibility information is created for each 
firmware version allowing the compatible lens to operate and 
published as firmware, and is further created for each model 
of the compatible lens and stored in the ROM of the body 200. 

FIG. 8 depicts a conceptual diagram of compatibility infor 
mation corresponding to the firmware of a predetermined 
firmware version of a compatible lens of a predetermined 
model. In the drawing. B1 to B4 represent versions to which 
the firmware of the body 200 is switchable. And, the versions 
are sequentially renewed from B1 to B4, and B4 represents 
the present version of the latest. On the other hand, L1 to L3 
represent versions to which the firmware of the compatible 
lens is Switchable. And, the versions are sequentially renewed 
from L1 to L3, and L3 represents the present version of the 
latest. Between these versions B1 to B4 and versions L1 to 
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L3, Versions having compatibility with each other are con 
nected via a line. According to this, for example, a set of the 
version B4 and the version L1, a set of the version B3 and the 
version L3, and a set of the version B3 and the version L1 are 
versions having compatibility with each other. As such, the 
compatibility information indicating the presence or absence 
of compatibility between the switchable versions of the firm 
ware of the body 200 and the switchable versions of the 
firmware of the compatible lens is stored in a predetermined 
format. 
A determination as to whether the version of the firmware 

of the interchangeable lens 300 at step S20 of FIG. 3 is made 
as depicted in a flowchart of FIG. 9 by using compatibility 
information stored in the ROM of the body 200. 

In the flowchart of FIG. 9, it is determined at step S60 
whether compatibility information corresponding to the Vari 
able Lens Name of the product name of the interchangeable 
lens 300 is present in the ROM of the body 200, that is 
whether the model of the interchangeable lens 300 is regis 
tered as a compatible lens. 
When it is determined by the above-described determina 

tion that the model is not registered as a compatible lens, the 
process proceeds to step S62, where it is determined that the 
interchangeable lens 300 mounted on the body 200 is an 
incompatible lens. Then, the process proceeds to step S70, 
where it is determined that the version of the firmware of the 
interchangeable lens 300 is not upgradable, and then the 
process proceeds to step S28. 
When it is determined by the above-described determina 

tion at step S60 that the model is registered as a compatible 
lens, the process proceeds to step S64, where it is determined 
that the interchangeable lens 300 mounted on the body 200 is 
a compatible lens. Then, the process proceeds to step S66. 
At step S66, the camera CPU 214 acting as determining 

means which determines whether a new version of the lens 
firmware is present determines whether a newer version than 
the current firmware version is published as firmware of the 
interchangeable lens 300. That is, it is determined whether 
compatibility information corresponding to a version newer 
than the firmware version of the interchangeable lens 300 is 
present in compatibility information corresponding to the 
value of the variable Lens Name of the product name of the 
interchangeable lens 300. Specifically, it is determined 
whether compatibility information corresponding to firm 
ware major version larger than the value of the variable 
Lens FWMajorVer of the firmware major version of the 
interchangeable lens 300 is present or whether compatibility 
information corresponding to firmware minor version consis 
tent with the value of the variable Lens FWMajorVer of the 
firmware major version of the interchangeable lens 300 and 
larger than the value of the variable Lens FWMinorVer of the 
firmware minor version of the interchangeable lens 300 is 
present. When a positive result is obtained in this determina 
tion, the process proceeds to step S68, where it is determined 
that the version of the firmware of the interchangeable lens 
300 is upgradable. Then, the process proceeds to step S22 of 
FIG. 3. 
On the other hand, when a negative result is obtained in the 

above-described determination, the process proceeds to step 
S70, where it is determined that the version of the firmware of 
the interchangeable lens 300 is not upgradable. Then, the 
process proceeds to step S28 of FIG. 3. 

Note that, the determination at step S60 may be made by, in 
place of using the compatibility information, registering 
information of the model of the lens compatible with the body 
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200 in the ROM of the body 200 and determining whether the 
mode of the interchangeable lens 300 is registered as a model 
of a compatible lens. 

Also, the determination at step S66 may be made by reg 
istering, in the ROM of the body 200, information indicating 
a published interchangeable lens firmware version compat 
ible with the firmware of the body 200 and determining 
whether a newer firmware version than the firmware version 
of the interchangeable lens 300 is present in the information 
registered in that ROM. 

At step S22 of FIG. 3, a display for prompting upgrade of 
the version of the firmware of the interchangeable lens 300 is 
made on the monitor 212 (refer to FIG. 2) of the body 200 as 
notifying means. Here, when the number of versions newer 
than the current firmware version of the interchangeable lens 
300 is one, that version is displayed. When a plurality of such 
versions are present, the latest version may be displayed, or 
the plurality of these versions may be displayed. After this 
process, the process proceeds to step S28. 

Note that when it is determined at step S20 that the version 
of the firmware of the interchangeable lens 300 is not upgrad 
able, the process proceeds to step S28 without making a 
display for promoting upgrade of the version of the inter 
changeable lens 300. However, a display indicating that the 
version is not upgradable may be made on the monitor 212. In 
more detail, in a flowchart of FIG.9 depicting details of the 
process at step S202, when it is determined at step S62 that the 
lens is an incompatible lens, a display indicating that the lens 
is an incompatible lens may be made on the monitor 212. 
When it is determined at step S64 that the lens is a compatible 
lens but, after the determination at step S66, it is determined 
at step S70 that the version of the firmware of the interchange 
able lens 300 is not upgradable, a display indicating that the 
lens is a compatible lens but the version of the firmware is not 
upgradable may be made on the monitor 212. 

Also, any method of upgrading (updating) the version of 
the firmware of the interchangeable lens 300 can be used. For 
example, it is possible to update the firmware of the inter 
changeable lens 300 by recording update data of the firmware 
in the memory card 236 inserted in the body 200 by using a 
personal computer or the like and transmitting the update data 
to the interchangeable lens 300 by a predetermined operation. 

Furthermore, after promoting upgrade of the version of the 
firmware of the interchangeable lens 300 as described above, 
the firmware of the interchangeable lens 300 may be updat 
able with the upgrade data transmitted from the body 200 to 
the interchangeable lens 300 according to the selection by the 
USC. 

Still further, the method of promoting version upgrade is 
not restricted to a display on the monitor 212, and any noti 
fying means using a display by another display means or a 
Sound can be used. 
On the other hand, when it is determined at step S18 that the 

mount system version of the body 200 is not a newer version 
than the mount System version of the interchangeable lens 
300, that is, when it is determined that the mount system 
version of the interchangeable lens 300 is a newer version 
than the mount system version of the body 200, the process 
proceeds to step S24. 

At step S24, it is determined whether the version of the 
firmware of the body 200 is upgradable. 

Here, in the ROM of the interchangeable lens 300, com 
patibility information regarding each model of the body 
(compatible body) effectively corresponding to the inter 
changeable lens 300 as a compatible lens is stored. As with 
the compatibility information stored in the ROM of the body 
200, the compatibility information stored in the ROM of the 
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interchangeable lens 300 is information indicating the pres 
ence or absence of compatibility between each of versions 
(the present version and the old version) to which the firm 
ware of the firmware version (the present version) of the 
compatible body is switchable and each of versions (the 
present version and the old version) to which the firmware of 
the firmware version (the present version) of the interchange 
able lens 300 is switchable. And, this compatibility informa 
tion is created for each firmware version allowing the com 
patible body to operation and published as firmware, and is 
further created for each model of the compatible body and 
stored in the ROM of the body 200. 
The determination at step S24 as to whether the version of 

the firmware of the body 200 is upgradable is made by using 
the compatibility information stored in the ROM of the inter 
changeable lens 300 as flowcharts of FIG. 10 and FIG. 11. 
At step S80, the camera CPU 214 transmits a body infor 

mation notification command to the lens CPU 340 to transmit 
the above-described body information stored in the ROM in 
the body 200 and depicted in FIG. 5 to the lens CPU 340. 
Then, the process proceeds to step S82. 
At step S82, a version upgrade determination command is 

transmitted to the lens CPU 340, thereby causing the inter 
changeable lens 300 (the lens CPU 340) to determine whether 
the version of the firmware of the body 200 is upgradable. 
Then, the process proceeds to step S84. 
At step S84, the determination result is obtained from the 

lens CPU 340. Then, the process proceeds to step S86. 
Here, a process procedure to be performed by the lens CPU 

340 receiving the body information notification command 
from the camera CPU 214 at step S80 until transmitting the 
determination result at step S84 to the camera CPU 214 is 
described by using a flowchart of FIG. 11. 

In the flowchart of FIG. 11, at step S100, after receiving the 
body information notification command transmitted from the 
camera CPU 214, the lens CPU 340 subsequently obtains 
body information transmitted from the camera CPU 214. 
Then, as with the process in the camera CPU 214 at step S10 
of FIG.3, to various variables regarding the body information 
prepared in advance in a program of the lens CPU 340, data 
(values) based on the body information obtained from the 
camera CPU214 are set (substituted). Also, similarly, the lens 
information stored in the ROM of the interchangeable lens 
300 is read, and data (values) based on the lens information 
are set (Substituted) to various variables regarding the lens 
information prepared in advance in the program of the lens 
CPU 340. After this process, the process proceeds to step 
S102. 
At step S102, it is determined whether a version upgrade 

determination command has been received from the camera 
CPU 214. The determining process at step S102 is repeated 
until a version upgrade determination command is received. 
On the other hand, when a version upgrade determination 
command is received, the process proceeds to step S104. 
At step S104, it is determined whether compatibility infor 

mation corresponding to the value of the variable 
Body Name of the product name of the body 200 is present in 
the ROM of the interchangeable lens 300, that is, whether the 
model of the body 200 is registered as a compatible body. 
When it is determined in the above-described determina 

tion that the body is not registered as a compatible body, the 
process proceeds to step S106, where it is determined that the 
body 200 where the interchangeable lens 300 is mounted is an 
incompatible body, that is, the interchangeable lens is a lens 
incompatible with the body 200. Then, the process proceeds 
to step S114, where it is determined that the version of the 
firmware of the body 200 is not upgradable. Subsequently, the 
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process proceeds to step S116, and the determination result, 
that is, that the body 200 is an incompatible body (the inter 
changeable lens 300 is an incompatible lens) and the version 
of the firmware of the body 200 is not upgradable, is trans 
mitted to the camera CPU 214 of the body 200. Note that in 
the case of an incompatible body, it is inevitably not deter 
mined that the version of the firmware of the body 200 is 
upgradable, and therefore only the determination that the 
body 200 is an incompatible body (the interchangeable lens 
300 is an incompatible lens) may be transmitted to the camera 
CPU 214. 
When it is determined at the above-described determina 

tion at step S104 that the body is registered as a compatible 
body, the process proceeds to step S108, where it is deter 
mined that the body 200 where the interchangeable lens 300 
is mounted is a compatible body (the interchangeable lens 
300 is a compatible lens). Then, the process proceeds to step 
S11O. 
At step S110, the lens CPU 340 acting as determining 

means which determines whether a new version of the body 
firmware is present determines whether a version newer than 
the current firmware version is published as firmware of the 
body 200. That is, it is determined whether compatibility 
information corresponding to the version newer than the firm 
ware version of the body 200 is present in the compatibility 
information corresponding to the value of the variable 
Body Name of the product name of the body 200 stored in the 
ROM of the interchangeable lens 300. Specifically, it is deter 
mined whether compatibility information corresponding to 
the firmware major version larger than the value of the vari 
able Body FWMajorVer of the firmware major version of the 
body 200 is present or whether compatibility information 
corresponding to firmware minor version consistent with the 
value of the variable Body FWMajorVer of the firmware 
major version of the body 200 and larger than the value of the 
variable Body FWMinorVer of the firmware minor version 
of the body 200 is present. When a positive result is obtained 
in this determination, the process proceeds to step S112, 
where it is determined that the version of the firmware of the 
body 200 is upgradable. Then, the process proceeds to step 
S116, where the determination result, that is, the result indi 
cating that the body 200 is a compatible body (the inter 
changeable lens 300 is an incompatible lens) and the version 
of the firmware of the body 200 is upgradable, is transmitted 
to the camera CPU 214 of the body 200. 
On the other hand, when a negative result is obtained in the 

above-described determination, the process proceeds to step 
S114, where it is determined that the version of the firmware 
of the body 200 is not upgradable. Then, the process proceeds 
to step S116, where the determination that the body 200 is a 
compatible body (the interchangeable lens 300 is a compat 
ible lens) and the version of the firmware of the body 200 is 
not upgradable is transmitted to the camera CPU 214 of the 
body 200. 

Note that, the determination at step S104 may be made by, 
in place of using the compatibility information, registering 
information of the model of the body compatible with the 
interchangeable lens 300 in the ROM of the interchangeable 
lens 300 and determining whether the mode of the body 200 
is registered as a model of a compatible body. 

Also, the determination at step S110 may be made by 
registering, in the ROM of the interchangeable lens 300, 
information indicating a published body firmware version 
compatible with the firmware of the interchangeable lens 300 
and determining whether a newer firmware version than the 
firmware version of the body 200 is present in the information 
registered in that ROM. 
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When the determination result transmitted from the lens 

CPU 340 in the above-described manner is obtained by the 
camera CPU 214 at step S84 in the flowchart of FIG. 10, the 
camera CPU 214 next proceeds to step S86. 
At step S86, it is determined whether the determination 

result from the lens CPU 340 indicates a compatible body 
(compatible lens). 
When it is determined in the above-described determina 

tion that the body is not a compatible body (the lens is not a 
compatible lens), the process proceeds to step S88, where it is 
determined that the interchangeable lens 300 is an incompat 
ible lens. Then, the process proceeds to step S96, where it is 
determined that the version of the firmware of the body is not 
upgradable, and the process proceeds to step S28 of FIG. 3. 
When it is determined in the above-described determina 

tion at step S86 in the above-described determination that the 
body is a compatible body (the lens is a compatible lens), the 
process proceeds to step S90, where it is determined that the 
interchangeable lens 300 is a compatible lens. Then, the pro 
cess proceeds to step S92. 
At step S92, it is determined whether the determination 

result from the lens CPU 340 indicates that the version of the 
firmware of the body 200 is upgradable. 
When apositive result is obtained in this determination, the 

process proceeds to step S94, where it is determined that the 
version of the firmware of the body 200 is not upgradable. 
Then, the process proceeds to step S26. 
On the other hand, when a negative result is obtained in the 

above-described determination, the process proceeds to step 
S96, where it is determined that the version of the firmware of 
the body 200 is not upgradable. Then, the process proceeds to 
step S28 of FIG. 3. 
At step S26 of FIG. 3, a display for prompting upgrade of 

the version of the firmware of the body 200 is made on the 
monitor 212 of the body 200 as notifying means. Here, when 
the number of versions newer than the current firmware ver 
sion of the body 200 is one, that version is displayed. When a 
plurality of Such versions are present, the latest version may 
be displayed, or the plurality of these versions may be dis 
played. In this case, at step S84 of FIG. 10, as the determina 
tion result obtained by the camera CPU 214 from the lens 
CPU 340, that is, as the determination result transmitted by 
the lens CPU 340 to the camera CPU214 at step S116 of FIG. 
11, information about a version newer than the current firm 
ware version of the body 200 is included. After the process at 
step S26, the process proceeds to step S28. 
Note that when it is determined at step S24 that the version 

of the firmware of the body 200 is not upgradable, the process 
proceeds to step S28 without making a display for promoting 
upgrade of the version of the body 200. However, a display 
indicating that the version is not upgradable may be made on 
the monitor 212. In more detail, in the flowchart of FIG. 10 
depicting details of the process at step S24, when it is deter 
mined at step S88 that the lens is an incompatible lens (the 
body is an incompatible body), a display indicating that the 
lens is an incompatible lens (the body is an incompatible 
body) may be made on the monitor 212. When it is deter 
mined at step S90 that the lens is a compatible lens (the body 
is a compatible body) but, after the determination at step S92, 
it is determined at step S96 that the version of the firmware of 
the body 200 is not upgradable, a display indicating that the 
body is a compatible body (the lens is a compatible lens) but 
the version of the firmware is not upgradable may be made on 
the monitor 212. 

Also, any method of upgrading (updating) the version of 
the firmware of the body 200 can be used. For example, 
update data of the firmware is recorded on the memory card 
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236 inserted in the body 200 by using a personal computer or 
the like, and the firmware of the body 200 can be updated with 
that update data by a predetermined operation. Also, it is 
possible to update the firmware of the body 200 by storing 
update data in the memory of the interchangeable lens 300 
and transmitting the update data to the body 200. 

Furthermore, after promoting upgrade of the version of the 
firmware of the body 200 as described above, the firmware of 
the body 200 may be updatable according to the selection by 
the user. 

Still further, the method of promoting version upgrade is 
not restricted to a display on the monitor 212, and any noti 
fying means using a display by another display means or a 
Sound can be used. 
At step S28, it is determined whether the interchangeable 

lens 300 is an incompatible lens. When it is determined at step 
S62 of FIG. 9 or step S88 of FIG. 10 that the lens is an 
incompatible lens, the process proceeds to step S30. When it 
is determined at step S64 of FIG.9 or step S90 of FIG. 10 that 
the lens is a compatible lens, the process proceeds to step S32. 

At step S30, the subsequent process is performed by 
assuming that the interchangeable lens 300 is not mounted. 
Then, the compatibility check process ends. 

At step S32, the subsequent process is performed by 
switching each of the firmware of the body 200 and the 
firmware of the interchangeable lens 300 to specifications of 
a version with compatibility with each other. Then, the com 
patibility check process ends. 

Here, when it is determined at step S18 of FIG. 3 that the 
mount system version of the body 200 is newer than the 
mount system version of the interchangeable lens 300, as with 
the determination at step S20, the camera CPU 214 acting as 
compatible version selecting means and version Switching 
means Switches, based on the compatibility information 
stored in the ROM of the body 200, each of the firmware of the 
body 200 and the firmware of the interchangeable lens 300 to 
a version with compatibility. 

That is, versions with compatibility with each other 
between each of switchable versions of the firmware of the 
body 200 (the present version and the old version) and each of 
switchable versions of the firmware of the interchangeable 
lens 300 (the present version and the old version) (combina 
tions of a version of the firmware of the body 200 and a 
version of the firmware of the interchangeable lens 300) are 
read from the compatibility information stored in the ROM of 
the body 200. The compatibility information to be specifi 
cally referred to can be selected based on the model (product 
name) of the interchangeable lens 300 and the firmware ver 
sion of the interchangeable lens 300. 
As a result, when the present version of the firmware of the 

body 200 and the present version of the firmware of the 
interchangeable lens 300 have compatibility with each other, 
the specifications of the present versions are taken without 
Switching any firmware to an old version. 
On the other hand, when the present version of the firm 

ware of the body 200 and the present version of the firmware 
of the interchangeable lens 300 do not have compatibility 
with each other, any one combination other than the above is 
selected from out of the combinations of version with com 
patibility with each other. 

For example, when the number of such combinations is 
one, the versions of that combination are inevitably selected. 
On the other hand, when a plurality of such combinations are 
present, Switching to a version as new as possible is desired. 
For example, a combination in which at least one of the 
version of the firmware of the body 200 and the version of the 
firmware of the interchangeable lens 300 becomes the latest 
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version is selected. Furthermore, for other versions, a version 
as new as possible is desirably selected. 

Then, the version of the firmware of the body 200 and the 
version of the firmware of the interchangeable lens 300 are 
switched to versions selected in the above-described manner. 
Here, the version of the firmware of the body 200 is switched 
by the camera CPU 214 itself, and switching of the version of 
the firmware of the interchangeable lens 300 can be carried 
out by transmitting a predetermined command from the cam 
era CPU 214 to the lens CPU. 
When it is determined at step S18 of FIG.3 that the mount 

system version of the body 200 is not a version newer than the 
mount system version of the interchangeable lens 300, the 
compatibility information stored in the ROM of the inter 
changeable lens 300 is used to select versions respectively 
having compatibility with the firmware of the body 200 and 
the firmware of the interchangeable lens 300, and switching is 
made to those versions. The method of selecting versions with 
compatibility by using the compatibility information is iden 
tical to the case in which the compatibility information stored 
in the ROM of the body 200 is used to perform selection, but 
its selecting process is performed by the interchangeable lens 
300 (the lens CPU 340). Also, the compatibility information 
to be specifically referred to is selected based on the model 
(product name) of the body 200 and the firmware version of 
the body 200. 

Then, the version of the firmware of the interchangeable 
lens 300 is switched by the lens CPU 340 according to its own 
selection result, and switching of the version of the firmware 
of the body 200 can be carried out by returning the selection 
result to the camera CPU 214. 

However, by providing necessary information such as 
compatibility information stored in the ROM of the inter 
changeable lens 300, the process of selecting a version having 
compatibility in the body 200 can be performed on a body 200 
side even when it is determined at step S18 of FIG.3 that the 
mount system version of the body 200 is not a version newer 
than the mount System version of the interchangeable lens 
300. Also, the present invention is not restricted to the above. 
As step S104 and step S110 of FIG. 11, an entire or part of the 
process to be performed in the interchangeable lens 300 based 
on the compatibility information stored in the ROM therein 
may be performed on the body 200 side. Furthermore, by 
providing necessary information Such as the compatibility 
information stored in the ROM of the body 200 to the inter 
changeable lens 300, an entire or part of the process to be 
performed in the body 200 based on the compatibility infor 
mation stored in the ROM therein can be performed on an 
interchangeable lens 300 side. 

According to the above-described compatibility check pro 
cess, even if, for example, the body 200 and the interchange 
able lens 300 have a relation of a new type and an old type and 
do not have compatibility between the present versions of the 
firmware, as long as the old version has compatibility, the 
firmware is switched to specifications of that version. There 
fore, a minimum operation can be ensured without updating 
the firmware. Also, if the version of the firmware is upgrad 
able, a notification for promoting version upgrade is pro 
vided. Therefore, the user can check the presence or absence 
offirmware, and can upgrade the firmware at convenience. 
What is claimed is: 
1. A camera body configuring a camera system including 

the camera body and an interchangeable lens attachably and 
detachably mounted on the camera body, the interchangeable 
lens having lens firmware storage means which has stored 
therein data of lens firmware of a predetermined version for 
operating the interchangeable lens, with the predetermined 
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version being taken as a present version, the lens firmware 
capable of Switching to specifications of either one of the 
present version and one or plurality of old versions older than 
the present version, the camera body comprising: 

body firmware storage means which has stored therein data 
of body firmware of a predetermined version for oper 
ating the camera body, the body firmware capable of 
Switching to specifications of either one of the present 
version and one or plurality of old versions older than the 
present version; 

compatibility information storage means which has stored 
therein compatibility information indicating presence or 
absence of compatibility between each of the present 
version and the old versions that are switchable of the 
body firmware stored in the body firmware storage 
means and each of the present version and the old Ver 
sion that are switchable of the lens firmware stored in the 
lens firmware storage means; 

compatible version selecting means which selects, based 
on the compatibility information stored in the compat 
ibility information storage means, a version of the body 
firmware and a version of the lens firmware with mutual 
compatibility between the present version and the old 
versions that are switchable of the body firmware stored 
in the body firmware storage means and the present 
version and the old versions that are switchable of the 
lens firmware stored in the lens firmware storage means, 
the compatible version selecting means selecting, when 
a plurality of sets of the version of the body firmware and 
the version of the lens firmware with mutual compatibil 
ity are present, versions of a set in which at least one of 
the version of the body firmware and the version of the 
lens firmware is a latest version, from out of the sets of 
these versions; and 

version switching means which switches the body firm 
ware for operating the camera body to specifications of 
the version of the body firmware selected by the com 
patible version selecting means and Switches the lens 
firmware for operating the interchangeable lens to speci 
fications of the version of the lens firmware selected by 
the compatible version selecting means when the 
present version of the body firmware and the present 
version of the lens firmware do not have compatibility. 

2. The camera body according to claim 1, comprising: 
determining means which determines, based on the com 

patibility information stored in the compatibility infor 
mation storage means, whether a present version newer 
than the present version of the body firmware version 
stored in the body firmware storage means or the present 
version of the lens firmware version stored in the lens 
firmware storage means is present; and 

notifying means which makes a notification for promoting 
update of the firmware when it is determined by the 
determining means that the present version newer than 
the present version of the body firmware version stored 
in the body firmware storage means or the present ver 
sion of the lens firmware version stored in the lens firm 
ware storage means is present. 

3. A camera system comprising: 
a camera body; 
a interchangeable lens attachably and detachably mounted 

on the camera body; 
body firmware storage means which has stored therein data 

of body firmware of a predetermined version for oper 
ating the camera body, with the predetermined version 
being taken as a present version, the body firmware 
capable of switching to specifications of either one of the 
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present version and one or plurality of old versions older 
than the present version, the body firmware storage 
means included in the camera body; 

lens firmware storage means which has stored therein data 
of lens firmware of a predetermined version for operat 
ing the interchangeable lens, with the predetermined 
version being taken as a present version, the lens firm 
ware capable of Switching to specifications of either one 
of the present version and one or plurality of old versions 
older than the present version, the lens firmware storage 
means included in the interchangeable lens; 

compatibility information storage means which has stored 
therein compatibility information indicating presence or 
absence of compatibility between each of the present 
version and the old versions that are switchable of the 
body firmware stored in the body firmware storage 
means and each of the present version and the old Ver 
sion that are switchable of the lens firmware stored in the 
lens firmware storage means; 

compatible version selecting means which selects, based 
on the compatibility information stored in the compat 
ibility information storage means, a version of the body 
firmware and a version of the lens firmware with mutual 
compatibility between the present version and the old 
versions that are switchable of the body firmware stored 
in the body firmware storage means and the present 
version and the old versions that are switchable of the 
lens firmware stored in the lens firmware storage means, 
the compatible version selecting means selecting, when 
a plurality of sets of the version of the body firmware and 
the version of the lens firmware with mutual compatibil 
ity are present, versions of a set in which at least one of 
the version of the body firmware and the version of the 
lens firmware is a latest version, from out of the sets of 
these versions; and 

version switching means which switches the body firm 
ware for operating the camera body to specifications of 
the version of the body firmware selected by the com 
patible version selecting means and Switches the lens 
firmware for operating the interchangeable lens to speci 
fications of the version of the lens firmware selected by 
the compatible version selecting means when the 
present version of the body firmware and the present 
version of the lens firmware do not have compatibility. 

4. The camera system according to claim 3, comprising 
determining means which determines, based on the com 

patibility information stored in the compatibility infor 
mation storage means, whether a present version newer 
than the present version of the body firmware version 
stored in the body firmware storage means or the present 
version of the lens firmware version stored in the lens 
firmware storage means is present; and 

notifying means which makes a notification for promoting 
update of the firmware when it is determined by the 
determining means that the present version newer than 
the present version of the body firmware version stored 
in the body firmware storage means or the present ver 
sion of the lens firmware version stored in the lens firm 
ware storage means is present. 

5. The camera system according to claim 3, wherein 
the compatibility information storage means includes 

compatibility information storage means included in the 
camera body and the compatibility information storage 
means included in the interchangeable lens, 

the compatibility information storage means included in 
the camera body has stored therein, correspondingly to 
each of present versions published as lens firmware for 
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operating the interchangeable lens, compatibility infor 
mation indicating presence or absence of compatibility 
between each of the present versions and the old ver 
sions that are switchable of the lens firmware of each of 
the present versions and each of the present versions and 
the old versions that are switchable of the body firmware 
stored in the body firmware storage means, and 

the compatibility information storage means included in 
the interchangeable lens has stored therein, correspond 
ingly to each of present versions published as camera 
body firmware for operating the camera body, compat 
ibility information indicating presence or absence of 
compatibility between each of the present versions and 
the old versions that are switchable of the body firmware 
of each of the present versions and each of the present 
versions and the old versions that are switchable of the 
lens firmware storage means, 

the compatible version selecting means includes 
mount System version obtaining means which obtains 

information about a body mount system version repre 
senting specifications on the camera body side of a 
mount System for mounting the interchangeable lens on 
the camera body and a lens mount System version rep 
resenting specifications on the interchangeable lens side 
thereof, 

lens firmware version obtaining means which obtains 
information about the present version of the lens firm 
ware stored in the lens firmware storage means, and 

body firmware version obtaining means which obtains 
information about the present version of the body firm 
ware stored in the body firmware storage means, 

between the body mount system version and the lens mount 
system version obtained by the mount System version 
obtaining means, when the body mount System version 
is newer, the compatibility information corresponding to 
the present version of the lens firmware obtained by the 
lens firmware version obtaining means is obtained from 
the compatibility information storage means included in 
the camera body and, based on the obtained compatibil 
ity information, a version of the body firmware and a 
version of the lens firmware having the mutual compat 
ibility are selected, and 

between the body mount system version and the lens mount 
system version obtained by the mount System version 
obtaining means, when the lens mount System version is 
newer, the compatibility information corresponding to 
the present version of the body firmware obtained by the 
body firmware version obtaining means is obtained from 
the compatibility information storage means included in 
the interchangeable lens and, based on the obtained 
compatibility information, a version of the body firm 
ware and a version of the lens firmware having the 
mutual compatibility are selected. 

6. The camera system according to claim 5, wherein 
the compatible version selecting means includes compat 

ible version selecting means included in the camera 
body and the compatible version selecting means 
included in the interchangeable lens, 

the compatible version selecting means included in the 
camera body has the lens firmware version obtaining 
means which obtains the present version of the lens 
firmware from lens information transmitted from the 
interchangeable lens to the camera body, 

the compatible version selecting means included in the 
interchangeable lens has the body firmware version 
obtaining means which obtains the present version of the 
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body firmware from camera information transmitted 
from the camera body to the interchangeable lens, 

between the body mount system version and the lens mount 
system version obtained by the mount System version 
obtaining means, when the body mount System version 
is newer, the version of the body firmware and the ver 
sion of the lens firmware having the mutual compatibil 
ity are selected by the compatible version selecting 
means included in the camera body, and 

between the body mount system version and the lens mount 
system version obtained by the mount System version 
obtaining means, when the lens mount System version is 
newer, the version of the body firmware and the version 
of the lens firmware having the mutual compatibility are 
Selected by the compatible version selecting means 
included in the interchangeable lens. 

7. The camera system according to claim 5, comprising: 
determining means which determines, when the body 
mount system version is newer between the body mount 
system version and the lens mount System version 
obtained by the mount System version obtaining means, 
whether a present version newer than the present version 
of the lens firmware obtained by the lens firmware ver 
sion obtaining means is present, based on the compat 
ibility information stored in the compatibility informa 
tion storage means included in the camera body, and 

determines, when the lens mount System version is newer 
between the body mount system version and the lens 
mount System version obtained by the mount System 
version obtaining means, whether a present version 
newer than the present version of the body firmware 
obtained by the body firmware version obtaining means 
is present, based on the compatibility information stored 
in the compatibility information storage means included 
in the interchangeable lens; and 

notifying means which makes a notification for promoting 
update of the lens firmware when it is determined by the 
determining means that the present version newer than 
the lens firmware stored in the lens firmware storage 
means is present, and 

makes a notification for promoting update of the body 
firmware when it is determined by the determining 
means that the present version newer than the body 
firmware stored in the body firmware storage means is 
present. 

8. The camera system according to claim 5, wherein 
the compatibility information storage means included in 

the camera body has stored therein the compatibility 
information corresponding to each model of an existing 
interchangeable lens, 

the compatibility information storage means included in 
the interchangeable lens has stored therein the compat 
ibility information corresponding to each model of an 
existing camera body, 

the compatible version selecting means includes 
body model information obtaining means which obtains 

information about the model of the camera body config 
uring the camera system, and 

lens model information obtaining means which obtains 
information about the model of the interchangeable lens 
configuring the camera system, 

between the body mount system version and the lens mount 
system version obtained by the mount System version 
obtaining means, when the body mount System version 
is newer, compatibility information corresponding to the 
model of the interchangeable lens obtained by the lens 
model information obtaining means is referred to from 
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among the compatibility information stored in the com 
patibility information storage means included in the 
camera body, and 

between the body mount system version and the lens mount 
system version obtained by the mount System version 
obtaining means, when the lens mount System version is 
newer, compatibility information corresponding to the 
model of the camera body obtained by the body model 
information obtaining means is referred to from among 
the compatibility information stored in the compatibility 
information storage means included in the interchange 
able lens. 

9. The camera system according to claim 3, wherein 
when it is determined by the compatible version selecting 
means that the version of the body firmware and the 
version of the lens firmware having the mutual compat 
ibility are not present, the camera body is operated as not 
having the interchangeable lens mounted thereon. 

10. A camera body for use in the camera system according 
to claim 3. 

11. An interchangeable lens for use in the camera system 
according to claim 3. 
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